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Abstract.	The	project	to	quantify	the	contribution	to	atmospheric	carbon	dioxide	and	methane	arising	from	
the	operational	emissions	of	fossil	fuel	company	supply	chains	and	the	sale	of	carbon	fuels	to	consumers	
began	with	an	analysis	of	John	Rockefeller’s	Standard	Oil	Company	from	1882	to	2002	under	the	aegis	of	the	
Climate	Justice	Programme.	The	report,	and	the	modeling	of	ExxonMobil’s	contribution	to	temperature	
change	and	sea	level	rise,	was	published	by	Friends	of	the	Earth	UK	in	2005.	This	paper	traces	the	evolution	
of	the	project,	its	methods	and	results,	the	milestones,	and	the	reactions	of	industry	and	government	up	to	the	
recent	publication	of	an	attribution	study	in	Climatic	Change,	corporate	accountability	for	climate	change	
(and	from	which	year	does	the	clock	on	accountability	start?),	industry	climate	denial	efforts,	their	moral	
obligation	to	lead	on	decarbonizing	the	world	economy,	potential	litigation	risks	for	climate	damages	and	
reparations,	and	lawsuits	filed	by	citizens,	counties,	and	cities	in	California	and	elsewhere.	

Introduction	
It	is	broadly	accepted	that	anthropogenic	climate	change	presents	a	serious	threat	to	the	health,	
prosperity,	and	stability	of	human	communities,	and	to	the	stability	and	existence	of	non-human	
species	and	ecosystems.	The	international	legal	framework	established	in	1992	to	prevent	
“dangerous	anthropogenic	interference”	with	the	climate	system	has	focused	attention	on	the	role	
of	nation-states,	and	led	to	the	Paris	Accord	in	2015	with	commitments	by	197	nation-states	to	cut	
their	greenhouse	gas	(GHG)	emissions	in	alignment	with	not	exceeding	2°C	of	global	warming	and	
an	“aspirational”	target	of	“well	below”	2°C.	Current	climate	change	is	primarily	driven	by	historic	
emissions	(Allen	et	al.	2009,	Matthews	et	al.	2009;	Wei	et	al.	2012;	IPCC	2013),	and	the	developed	
states	with	the	largest	attributed	historic	emissions	have	assumed	primary	responsibility	for	taking	
the	lead	in	reducing	global	emissions.	
The	rationale	for	attributing	responsibility	for	global	climate	change	was	embodied	in	the	1992	UN	
Framework	Convention	on	Climate	Change,	in	which	the	“Parties	should	protect	the	climate	system	
for	the	benefit	of	present	and	future	generations	of	humankind,	on	the	basis	of	equity	and	in	
accordance	with	their	common	but	differentiated	responsibilities	and	respective	capabilities.	
Accordingly,	the	developed	country	Parties	should	take	the	lead	in	combating	climate	change	and	
the	adverse	effects	thereof.”	(my	emphasis.)	
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The	burdens	and	responsibilities	are	lain	at	the	footsteps	of	the	richest	nations	with	the	largest	
historical	carbon	footprint.	The	United	States	has	contributed	25%	of	global	CO2	since	1800,	and	
thus	bears	the	largest	obligation	to	lead.	(China,	the	culprit	usually	chastised	by	Congressional	
climate	denialists,	is	responsible	for	11%	of	historic	emissions.)	The	Paris	Accord	will	prosper	
under	saner	leadership	than	President	Trump’s	anti-science	and	anti-regulatory	administration,	as	
evidenced	by	“We	Are	Still	In”	commitments	by	thousands	of	companies,	universities,	states,	and	
cities	across	the	U.S.	and	the	shift	from	coal	to	natural	gas	and	renewables	for	electricity	generation.	

U.S.	withdrawal	from	the	Paris	Accord	and	the	dearth	of	positive	policy	initiatives	after	significant	
progress	under	the	Obama	administration	opens	the	prospect	for	solutions	from	other	quarters.	
While	the	retrograde	policy	vacuum	dominates	in	the	United	States,	the	alternative	pathways	to	
leverage	action	by	the	elephants	in	the	room	—	the	fossil	fuel	companies	—	exist	around	the	world.	

There	is	another	way	of	looking	at	historical	obligations:	the	culpability	of	corporations	that	
extracted	the	fossil	fuels,	refined	them	into	marketable	fuels,	and	distributed	their	products	to	
consumers	in	every	nation	on	earth.	Why	attribute	responsibility	on	companies	that,	in	their	own	
words,	provide	materials	in	high	demand	and	that	fuel	social	and	economic	progress?	Because	
these	companies	have	a	moral	and	legal	obligation	to	warn	consumers	and	society	if	their	products	
are	defective	or	dangerous.	They	operate	with	at-risk	social	operating	licenses,	and	motivated	to	
burnish	their	brands.	Investors	increasingly	demand	compliance	with	global	climate	targets	and	
transparency	from	companies	with	respect	to	climate	performance	and	potential	stranded	assets.		

For	example,	ExxonMobil’s	own	scientist	have	known	since	the	1970s	that	increased	fossil	fuel	use	
would	destabilize	the	climate	and	imperil	the	company’s	future	production	of	oil	and	natural	gas.	
Exxon’s	management	was	made	aware	of	these	findings,	but	instead	of	transparency	the	company	
funded	campaigns	to	sow	doubt	about	climate	science,	defeat	climate	legislation,	delay	action	on	
climate,	and	published	a	series	of	“advertorials”	intended	to	mislead	the	public	(Supran	&	Oreskes,	
New	York	Times;	see	also	Climate	Deception	Dossiers	(Union	of	Concerned	Scientists),	and	Smoke	&	
Fumes	(Center	for	International	Environmental	Law).	ExxonMobil	was	not	alone	in	being	aware	of	
the	threat	of	climate	change	from	continued	use	of	fossil	fuels	(Banerjee	et	al.	2016).	President	
Johnson	warned	in	a	message	to	Congress	in	1965	that	“this	generation	has	altered	the	composition	
of	the	atmosphere	on	a	global	scale	through	...	a	steady	increase	in	carbon	dioxide	from	the	burning	
of	fossil	fuels.”	(PSAC	1965,	Oreskes	&	Conway	2010).	Trade	associations	and	industry-funded	non-
profits	such	as	the	American	Petroleum	Institute,	the	Global	Climate	Coalition,	and	the	Green	Earth	
Society	challenged	the	emerging	consensus	on	climate	change	and	argued	for	the	benefits	of	global	
warming	on	crops	and	warmer	winters.	Such	nonsense	is	still	argued	in	the	United	States	by	
prominent	advisors	to	the	Trump	Administration	and	by	members	of	Congress.	

Considerable	wealth	has	accumulated	to	companies	that	produce	the	fuels	sold	on	the	international	
market.	For	this	reason,	the	present	analysis	focuses	on	the	world's	largest	investor-owned	and	
state-owned	carbon	producers,	whether	situated	in	Annex	I	or	non-Annex	I	nations,	and	invites	
consideration	of	the	suggestion	that	some	degree	of	responsibility	for	both	cause	and	remedy	for	
climate	change	rests	with	those	entities	that	have	extracted,	refined,	and	marketed	the	
preponderance	of	the	historic	carbon	fuels.	

The	question	for	a	responsible	company	was	then,	as	it	is	now,	how	to	avoid	catastrophic	climate	
change	and	reduce	the	company’s	liability	for	damages.	None	of	the	major	domestic	or	international	
fossil	fuel	companies	took	meaningful	steps	to	avert	the	train-wreck	we	are	now	the	victims	of:	
multiple	hurricanes	ravaging	the	Caribbean	and	Gulf	of	Mexico,	torrential	rain	and	floods	in	India,	
Puerto	Rico,	and	Houston,	destructive	wild	fires,	deadly	heat-waves	in	Europe	and	Asia,	and	worse	
to	come	—	for	centuries.	Use	of	fossil	fuels	intensifies	storms	and	the	loss	of	life	and	treasure	(Mann	
2017).	While	human	activities	exacerbate	rather	than	cause	storms,	it	is	time,	as	MIT	atmospheric	
scientist	Kerry	Emanuel	said	recently,	to	“stop	calling	these	hurricane	disasters	'natural.’”	
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It	is	not	simply	nations	and	consumers	that	are	responsible	for	climatic	changes	and	the	ensuing	
damages	to	nature,	wealth,	and	security,	but	the	fossil	fuel	producers,	too.		

Legacy	responsibilities	
I	first	got	curious	in	2003	about	the	proportion	of	atmospheric	carbon	dioxide	that	is	attributable	to	
the	world’s	largest	oil,	natural	gas,	and	coal	companies	and	the	carbon	fuels	they	produced.	My	
research	was	funded	by	the	Climate	Justice	Programme	(CJP,	then	based	in	London)	and	I	focused	
on	the	history	of	oil	and	gas	production	and	the	quantification	of	attributable	emissions	of	a	single	
oil	and	gas	firm	—	Standard	Oil	to	ExxonMobil	from	1882	to	2002.	I	developed	a	methodology	for	
estimating	direct	operational	emissions	of	carbon	dioxide	and	methane	from	the	supply	chain	—	
from	exploration	and	processing	to	finished	carbon	fuel	products	—	and,	most	importantly,	of	
emissions	from	the	carbon	fuels	used	as	intended	by	the	company’s	worldwide	customers.	My	
results	were	fed	into	a	simple	climate	model	and	summarized	in	Exxon's	Climate	Footprint:	the	
contribution	of	Exxon-Mobil	to	climate	change	since	1882	(Friends	of	the	Earth	International	2004).		

Corporations	ascribe	to	the	guidance	in	the	Greenhouse	Gas	Protocol	(WRI	2004)	regarding	their	
accounting	and	mitigation	boundary	—	typically	direct	(scope	1:	from	fuel	used	in	owned	or	leased	
buildings,	facilities,	vehicles,	and	aircraft)	and	indirect	(scope	2:	from	purchased	electricity	and	
steam)	operational	emissions	of	greenhouse	gases.	These	are	the	sources	most	companies	commit	
to	inventory	and,	to	varying	degrees,	commit	to	reduce	or	offset.	Not	so	with	product-related	
emissions,	however,	which	is	the	underlying	objective	of	the	set	of	analyses	begun	in	2003:	to	
identify	the	largest	producers	of	fossil	fuels	and	to	quantify	direct	operational	and	product-related	
emissions	from	extracted	and	marketed	carbon	fuels	by	these	same	companies	by	fuel	and	by	year.	
We	have	thus	quantified	the	climate	legacy	of	these	companies	from	their	inception	to	the	present.	

CJP	subsequently	funded	an	expansion	of	the	project	to	trace	half	or	more	of	historical	industrial	
CO2	emissions	to	the	primary	carbon	producers,	as	discussed	below.	This	expanded	scope	required	
gathering	production	data	for	several	dozen	companies	over	many	decades,	and	was	intermittently	
funded	from	2004	to	the	project’s	completion	in	2013,	with	a	final	round	of	funding	by	Greenpeace	
International	and	CJP.	A	thorough	peer	review	confirmed	the	robustness	of	the	methodology,	which	
is	essential	for	standing	up	to	industry	scrutiny,	public	credibility,	and	legal	standing.	

Methodology	
For	tractability,	a	threshold	of	8	million	tonnes	carbon	per	year	(MtC/y)	for	fossil	fuel	production	
was	established.1	This	resulted	in	the	identification	of	90	entities:	50	investor-owned	companies,	31	
state-owned	enterprises,	and	9	current	or	former	centrally	planned	states.	Of	these	90	entities	56	
are	crude	oil	and	natural	gas	producers,	37	are	coal	extractors	(including	subsidiaries	of	oil	&	gas	
companies),	and	6	are	cement	producers.	Headquartered	in	43	countries,	these	entities	extract	
resources	from	every	oil,	natural	gas,	and	coal	province	in	the	world,	and	process	the	fuels	into	
marketable	products	that	are	sold	to	consumers	in	every	nation	on	Earth.	

Company	production	records	were	retrieved	from	publicly	available	annual	reports	from	university	
and	public	library	collections	in	Europe,	North	America,	Africa,	and	Asia,	from	company	websites,	
company	reports	filed	with	the	U.S.	Securities	and	Exchange	Commission,	company	histories,	and	
other	sources.	The	carbon	content	of	each	entity's	annual	production	of	coal,	oil,	natural	gas	liquids,	
and	natural	gas	—	typically	reported	in	physical	units	(coal	in	Mt,	oil	in	Mb,	and	gas	in	Bcf)	—	was	
calculated	using	IPCC,	United	Nations,	International	Energy	Agency	(IEA),	and	U.S.	Environmental	
Protection	Agency	(EPA)	carbon	factors	to	quantify	the	annual	emissions	traceable	to	each	entity.	
Historically	complete	records	were	sought	from	the	earliest	available	(the	earliest	is	from	1854)	
through	2010.	Where	mergers	or	acquisitions	occurred,	carbon	production	and	emissions	prior	to	
																																																								
1	8	MtC	is	equivalent	to	the	carbon	content	of	69	million	bbl	(Mb)	of	oil	or	13.8	Mt	thermal	coal.	
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the	date	of	acquisition	are	attributed	to	the	extant	company.	We	included	six	large	cement	
companies	for	their	liberation	of	CO2	from	calcining	of	limestone	CaCO3	into	cementitious	products.	

The	methodology	deducts	for	the	non-energy	uses	of	liquids,	gases,	and	coal	(subtracting	~8%	of	
liquids	production	for	petrochemicals,	road	oil,	lubricants,	etc.),	while	accounting	for	short-term	
emission	to	the	atmosphere	of	incinerated	plastics	(~40	Mt/y),	oxidation	of	lubricants,	and	so	forth.	

Table	1.	Combustion	emissions	factors.	
	 Carbon	 Carbon	dioxide	
Energy	source	 tC/unit	 tCO2/unit	
Crude	oil	&	NGLs	 101.4	kgC/bbl	 371.4	kgCO2/bbl	
Natural	gas		 14.6	kgC/kcf	 53.4	kgCO2/kcf	
Lignite	 328.4	kgC/tonne	 1,203.5	kgCO2/t	
Subbituminous	 495.2	kgC/t	 1,814.4	kgCO2/t	
Bituminous	 665.6	kgC/t	 2,439.0	kgCO2/t	
Anthracite	 715.6	kgC/t	 2,621.9	kgCO2/t	
“Metallurgical	coal”	 727.6	kgC/t	 2,665.9	kgCO2/t	
“Thermal	coal”	 581.1	kgC/t	 2,129.3	kgCO2/t	

Crude	oil:	prior	to	non-energy	deduction	&	adjustment	for	NGLs:	115.7	kgC/bbl,	423.8	kgCO2/bbl;	
Gas:	prior	to	non-energy	deduction:	14.86	kgC/kcf	,or	54.44	kgCO2/kcf;	(kcf	=	thousand	cubic	feet).	

Direct	operational	emissions	—	which	comprise	~10%	of	oil	and	gas	and	~8%	of	coal	company	
total	attributed	emissions	—	include:	

• CO2	from	flaring	(of	raw	gas	associated	with	oil	wells,	safety	flares	on	drilling	platforms);		
• CO2	vented	from	natural	gas	processing	plants	(CO2	entrained	in	raw	gas	and	vented);		
• CO2	from	a	company’s	use	of	own	fuel	in	refineries,	processing	plants,	compressor	stations,	

vehicles,	trucks,	aircraft,	drill	rigs,	offshore	platforms,	ships,	and	miscellaneous	equipment;	
• Fugitive	and	vented	methane	from	wellheads,	gas	processing	plants,	valves	&	seals,	storage	

tanks,	refineries,	distribution	infrastructure,	and	tens	of	thousands	of	points	between	the	
well	and	the	company	gates;	

• Vented	methane	from	coal	mining	operations	and	coal	mines,	typically	vented	for	safety	
reasons,	and	seldom	captured	and	utilized	or	flared.	

The	methodology,	the	peer-review	process,	and	conservatisms	adopted	for	the	Carbon	Majors	
accounting	protocol	is	discussed	in	the	Supplementary	Materials	to	Heede	2014,	and	Heede	2013.	

Results	of	Carbon	Majors	study	(2014)	
The	2014	analysis	documented	a	total	of	914	billion	tonnes	of	CO2-equivalent	(GtCO2e)	traced	to	90	
international	entities	based	on	historical	production	records	dating	from	1854	to	2010.	These	
entities	cumulatively	produced	985	billion	barrels	(Gb)	of	crude	oil	and	NGLs	(79	Gb	were	for	non-
energy	uses),	2,248	trillion	cubic	feet	(Tcf),	and	163	billion	tonnes	(Gt)	of	various	ranks	of	coal.	The	
emissions	traced	to	the	carbon	majors	represented	63	percent	of	global	industrial	CO2	and	methane	
from	fossil	fuel	combustion	and	cement	between	1751	and	2010.	Attributed	emissions	from	crude	
oil	and	NGLs	totaled	366	GtCO2	from	55	entities	representing	77	percent	of	the	global	estimate	of	
oil	&	NGL	emissions	since	petroleum	production	began	(Boden,	Andres,	&	Marland	/	CDIAC	2017).	
In	table	2	we	compare	each	entity’s	historical	product-related	and	operational	emissions	to	global	
fossil	fuel	and	cement	emissions	in	the	CDIAC	database	of	industrial	CO2	&	CH4	emissions	in	column	
“percent	of	global	1751-2013.”	
In	Figures	1,	2,	and	3	and	Table	2	are	updated	results	to	2013	production	and	attributed	emissions	
(Heede	2014b,	Lima	Peru).	The	original	Carbon	Majors	quantification	and	attribution	was	updated	
by	CAI	and	CDP	in	2017	(Griffin	2017,	Griffin	et	al.	2017,	Magill	2017)	to	2015	production	and	
emissions	data,	with	slight	modifications	to	the	methodology.	
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Figure	1.	Global	and	Carbon	Major	entities’	CO2	emissions,	1810-2013.	

	
Global	fossil	fuel	and	cement	emissions	of	CO2	from	CDIAC	(black	line).		

Results	of	all	Carbon	Major	entities’	emissions	of	CO2	and	methane	(red	line).	

Table	2.	Cumulative	emissions	attributed	to	major	fossil	fuel	&	cement	producers,	1854-2013,	Top	20	IOC	&	SOE	
	 	 Product-	 Flaring,	own	fuel,	 Fugitive	 Total	 Percent	
	 	 related	CO2	 vented	CO2	 methane	 emissions	 of	global	
	 Entity	 MtCO2	 MtCO2	 MtCO2e	 MtCO2e	 1751-2013	
1. ChevronTexaco,	USA	 47,312	 1,505	 3,430	 52,247	 3.34%	
2. Saudi	Aramco,	Saudi	Arabia	 47,786	 1,171	 2,488	 51,445	 3.29%	
3. ExxonMobil,	USA	 43,239	 1,603	 3,714	 48,557	 3.10%	
4. BP,	UK	 33,761	 1,064	 2,426	 37,251	 2.38%	
5. Gazprom,	Russian	Federation	 28,518	 2,343	 5,539	 36,400	 2.33%	
6. Royal	Dutch	Shell,	The	Netherlands	 28,802	 1,041	 2,327	 32,171	 2.06%	
7. National	Iranian	Oil	Company		 28,935	 856	 1,867	 31,658	 2.02%	
8. Pemex,	Mexico	 19,700	 643	 1,420	 21,762	 1.39%	
9. Coal	India	 16,677	 0	 1,413	 18,090	 1.16%	
10. ConocoPhillips,	USA		 15,300	 687	 1,566	 17,553	 1.12%	
11. Peabody	Energy,	USA	 12,785	 0	 1,083	 13,869	 0.89%	
12. Petroleos	de	Venezuela	 12,640	 356	 771	 13,767	 0.88%	
13. Total	SA,	France		 11,633	 389	 862	 12,884	 0.83%	
14. PetroChina,	China		 11,103	 336	 736	 12,175	 0.78%	
15. Kuwait	Petroleum	Corp.	 10,917	 252	 531	 11,700	 0.75%	
16. Abu	Dhabi	 10,163	 310	 678	 11,151	 0.71%	
17. Sonatrach,	Algeria	 8,882	 442	 1,015	 10,340	 0.66%	
18. CONSOL	Energy,	USA	 8,519	 5	 729	 9,254	 0.59%	
19. BHP	Billiton,	Australia	 7,908	 69	 672	 8,649	 0.55%	
20. Iraq	National	Oil	Company	 7,436	 158	 327	 7,921	 0.51%	

Scope	3:	product	emissions;	Scope	1:	direct	operational	emissions	(flaring,	vented,	fugitive,	etc.).	Heede	2014b.	

Global	CO2	emissions	from	the	combustion	of	fossil	fuel	and	cement	manufacturing	(“industrial	
emissions”)	are	derived	from	the	comprehensive	CDIAC	database	(Boden	et	al.)	that	begins	with	the	
emission	of	~11	MtCO2	in	1751	from	coal	combustion	in	early	steam	engines	and	rose	to	36,265	
MtCO2	in	2015.	The	ninety	Carbon	Majors	are	compared	to	global	industrial	CO2	in	Figure	1	and	
Table	2.	Note	that	we	focus	on	shares	of	industrial	emissions	and	exclude	other	sources	of	CO2,	
methane,	and	the	other	greenhouse	gases,	such	as	landfill	methane	or	net	forestry	losses.	Figure	2	
shows	the	emissions	of	six	large	oil	and	gas	companies	1910-2013	and	the	shifting	dominance	of	
large	investor-owned	companies	through	the	early	1970s	and	the	rising	share	of	Saudi	Aramco	and	
other	OPEC	producers	in	the	1970s	(Russia/Gazprom	is	not	an	OPEC	member).	Legacy	emissions	of	
the	largest	20	companies	are	shown	in	percent	of	global	1751-2013	in	Fig.	3.	
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Figure	2.	Top	six	entities’	CO2	emissions	and	methane,	1910-2013.	

	
Figure	3.	Top	six	entities’	CO2	emissions	and	methane,	1910-2013.	

	

To	this	observer	it	is	indisputable	that	each	entity	has	material	responsibility	for	extracting	and	
marketing	carbon	fuels	and	is	clearly	responsible	for	its	operational	emissions.	I	contend	these	
companies	also	have	substantial	responsibility	for	emissions	of	CO2	from	its	globally	marketed	
products.	In	order	to	establish	causal	responsibility	for	a	proportion	of	the	climate	changes	and	
climate-related	damages	from	human	emissions	of	greenhouse	gases	we	must	first	analyze	the	
effects	that	emissions	traced	to	individual	carbon	producers	have	on	the	atmosphere.		

We	collaborated	with	colleagues	and	scientists	at	Union	of	Concerned	Scientists	and	University	of	
Oxford	to	model	the	increase	in	atmospheric	concentration	of	CO2	and	methane	(accounting	for	the	
cooling	effects	of	aerosol	pollution	from	fossil	fuels),	the	increased	radiative	forcing,	the	rise	in	
global	mean	surface	temperature,	and	the	rise	in	global	sea	levels	attributable	to	each	company’s	
fossil	fuel	production	by	year.	Our	team	carefully	designed	the	modeling	and	analysis,	drafted	the	
paper,	revised	the	approach	and	the	model	upon	review	by	several	peers,	and	submitted	the	paper	
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to	further	comprehensive	peer	reviews	over	a	period	of	nearly	four	years.	The	paper	was	published	
in	September	of	this	year	in	Climatic	Change	(Ekwurzel	et	al.	2017).	

The	Carbon	Majors	paper	(Heede	2014)	accomplished	the	1st	and	2nd	phases	of	using	scientifically	
valid	approaches	to	apportioning	real-world	climate	damages	to	carbon	producers.	In	September	
we	made	a	leap	forward	in	holding	producers	proportionally	accountable	(Figure	4).	

Figure	4.	Sequence	of	project	milestones	from	fossil	fuel	production	to	potential	liability	

	

Attribution	study	(2017)	
In	September	we	published	an	analysis	attributing	to	each	major	carbon	producer	the	increase	in	
atmospheric	CO2	concentration	(ppm)	and	radiative	forcing	that	would	drive	global	temperature	
and	sea	level	rise,	based	on	each	company’s	historical	emissions	profile	developed	in	Heede	2014	
(Ekwurzel	et	al.	2017).	The	team	included	climate	modelers	and	scientists	from	Union	of	Concerned	
Scientists,	University	of	Oxford,	and	Climate	Accountability	Institute.	

Figure	5:	Contribution	of	Top	20	Carbon	Majors	to	rise	in	CO2	and	temperature,	1980-2010	

	
Ekwurzel	et	al.	2017,	Fig.	2:	1980-2010	rise	in	CO2,	1%	=	1.03	ppm	(b);	mean	surface	temperature,	1%	=	0.008	°C	(d)	

Using	a	simple	global	energy-balance	coupled	climate-carbon-cycle	model	(Millar	et	al.	2016),	we	
estimated	the	CO2	concentration,	surface	temperature,	and	sea	level	rise	attributable	to	emissions	
of	carbon	dioxide	and	methane	traced	to	each	entity.	The	model	is	sensitive	to	the	timing	of	the	
attributed	emissions,	since	methane	decays	in	the	atmosphere,	aerosol	emissions	lead	to	short-
term	cooling,	carbon	cycling,	and	so	forth.	The	team	selected	two	periods	of	time	for	analysis	of	
climate	impacts:	the	first	(1880-2010)	allows	for	long-term	data	on	anthropogenic	emissions,	CO2	
concentration,	temperature	response,	and	sea	level	rise;	the	second	(1980-2010)	coincides	with	
rising	awareness	of	the	climate	risks	of	continued	fossil	fuel	use	following	the	publication	of	the	
seminal	U.S.	National	Research	Council	report	Carbon	Dioxide	and	Climate	(NRC	1979;	discussion	in	
Frumhoff	et	al.	2015,	and	Banerjee	2015).	By	1980,	or	earlier,2	no	company	can	claim	to	be	unaware	
of	the	risks	of	being	in	the	carbon	extraction	business	without	foundering	on	willful	ignorance.	

																																																								
2	Arguably	earlier	than	1979:	consider	the	report	to	the	White	House	(President's	Science	Advisory	Committee,	1965),	or	
the	Stanford	Research	Institute	report	prepared	for	American	Petroleum	Institute	in	1968	that	warned	that	if	“CO2	levels	
continue	to	rise	at	present	rates,	it	is	likely	that	noticeable	increases	in	temperature	could	occur.”	Svante	Arrhenius	had	
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The	focus	of	the	climate	modeling	summarized	in	the	Ekwurzel	paper	is	on	the	consequences	of	
emissions	traced	to	the	ninety	major	carbon	producers	from	1980	to	2010.	We	show	that	CO2	
concentration,	global	temperature,	and	sea	level	rise	attributable	to	the	carbon	and	methane	traced	
to	the	ninety	Carbon	Majors	accounts	for	0.28	°C	(35.1%	of	total	GSMT	increase	of	0.8	°C)	and	to	
global	sea	level	rise	of	5.7	cm	rise	since	1880	and	a	2.38	cm	rise	for	carbon	production	since	1980.	

Figure	6:	Contribution	of	Top	20	Carbon	Majors	to	sea	level	rise	1880-2010	and	1980-2010	

	
Ekwurzel	et	al.	2017,	Fig.	2:	historical	rise	in	global	sea	level,	1880-2010	(e)	and	1980-2010	(f),	in	percent;	1%	=	1.77	mm.	

Table	3.	Top	Twelve	carbon	majors:	CO2,	ppm	CO2,	temperature,	sea	level	rise,	&	land	loss,	1980-2010	
	 	 Emissions	 CO2	concentration	 Temperature	 Sea	level	 Land	loss	
	 Entity	 GtCO2	 ppm	 °C	 mm	 km2	
Saudi	Aramco	 36.6	 3.23	 0.0174	 1.43	 602	
Gazprom	 27.2	 2.16	 0.0171	 1.14	 482	
ExxonMobil	 18.7	 2.78	 0.0097	 0.92	 386	
National	Iranian	 16.8	 1.92	 0.0083	 0.62	 261	
BP	 16.2	 2.19	 0.0081	 0.80	 335	
Chevron	 16.0	 2.97	 0.0081	 0.88	 370	
Pemex	 15.7	 1.37	 0.0078	 0.65	 274	
Royal	Dutch	Shell	 13.4	 1.87	 0.0071	 0.61	 256	
Coal	India	 13.2	 1.11	 0.0065	 0.47	 200	
Petroleos	de	Venezuela	 13.1	 1.12	 0.0065	 0.54	 226	
Peabody	Energy	 9.0	 0.86	 0.0045	 0.30	 128	
ConocoPhillips	 8.3	 1.03	 0.0043	 0.38	 158	
Subtotal	 204.2	 22.61	 0.1054	 8.73	 3,678	
Carbon	Majors,	1980-2010	 754.9	 43.84	 0.400	 23.80	 10,041	
Global,	1880-20103	 1,317.8	 103.00	 0.850	 176.60	 74,379	

The	twelve	companies	in	Table	3	whose	operational	and	product-related	emissions	since	1980	have	
already	inundated	an	estimated	3,678	km2	of	land	around	the	world’s	shorelines	(10,041	km2	if	all	
carbon	majors	are	taken	into	account)	—	mostly,	of	course,	in	remote	and	sparsely	populated	
																																																																																																																																																																																			
warned	of	global	warming	in	his	paper	“on	the	influence	of	carbonic	acid	in	the	air	upon	the	temperature	of	the	ground”	in	
1896	with	uncanny	accuracy	regarding	the	sensitivity	of	global	temperature	from	the	doubling	of	atmospheric	CO2	
concentration	(though	with	scant	appreciation	of	the	fantastical	rise	of	fossil	fuel	use	in	the	decades	ahead	[from	419	MtC	
in	1896	to	9,897	MtC	in	2015;	CDIAC]).	Carroll	Muffett,	President	of	the	Center	for	International	Environmental	Law	(and	
a	Climate	Accountability	Institute	board	member)	told	InsideClimate	News	that	from	“a	products	liability	perspective,	
these	documents	raise	potential	claims	that	oil	companies	failed	to	warn	consumers	about	a	potentially	serious	risk	
linked	to	their	products.	Once	the	companies	learned	this	science,	they	can't	unlearn	it.	Everything	they	did	after	this	is	
done	against	the	backdrop	of	the	information	they	have	from	at	least	the	1950s	onward.”	(Banerjee	et	al.	2016).	
3	Global	data	sources:	increase	1880-2010:	98.6	ppm	(IPCC	2013);	the	model	simulations	yield	an	increase	of	103	ppm	
(Ekwurzel	Fig	1);	mean	surface	temperature:	best	fit	~0.8	°C	for	1880-2010,	of	which	all	carbon	majors	0.4	°C;	sea	level	
rise:	Kopp	(2016	reports	a	twentieth-century	GSL	of	12-15	cm,	“the	model	simulation	for	best	estimate	parameters	with	
full	historical	forcing	yields	a	GSL	over	1880	to	2010	of	∼18	cm,”	and	“Removing	the	annual	emissions	traced	to	90	major	
carbon	producers	from	the	best	estimate	full	historical	forcing	case	shows	that	the	combustion	of	their	products	from	
1880	to	2010	led	to	a	5.7	(±0.1)	cm	increase	in	GSL,	32	(±0.4)%	of	the	total	anthropogenic	contribution	to	increased	GSL.	
Less	than	half	(∼42%)	of	this	is	due	to	major	carbon	producer-traced	emissions	of	recent	origin.”	Combustion	of	their	
products	between	1980	and	2010	led	to	a	2.38	(±0.03)	cm	increase,	13.5	(±0.2)%	of	total	GSL	increase	1880-2010.		
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areas.4	Yet	valuable	private	and	corporate	assets	are	threatened	(and	require	mitigation)	as	well	as	
natural	shorelines	of	ecological	value.	Of	the	global	land	areas	already	inundated	with	emissions	
attributed	to	the	twelve	carbon	majors	in	Table	3	from	1980	forward	(3,678	km2),	1,549	km2	are	in	
North	America	and	577	km2	in	Europe	(42%	and	16%	of	global	land	loss).	In	comparison,	Puerto	
Rico,	recently	ravaged	by	hurricanes	Irma	and	Maria,	covers	9,104	km2,	Rhode	Island	2,707	km2,	
Estonia	45,336	km2,	and	Monaco	2	km2.	Among	the	Pacific	island	nations	threatened	with	climate	
refugee	status	from	inundation	in	the	coming	decades,	Tuvalu	is	26	km2,	Marshall	Islands	181	km2.	

While	the	contributions	of	individual	companies	are	small,	when	it	comes	to	the	most	visible	impact	
of	sea	level	rise	—	estimated	as	having	risen	18	cm	in	the	twentieth	century	—	these	numbers	
nonetheless	represent	startling	loss	of	land	around	the	world’s	356,000	km	coastline	(CIA	2016).5		

The	ocean	covers	362	million	km2,	thus	a	1	mm	SLR	is	equivalent	to	362	billion	m3	or	362	km3	of	
sea	water.	The	combined	sea	level	rise	attributed	to	six	of	the	investor-owned	fossil	fuel	companies	
—	Chevron,	ExxonMobil,	Royal	Dutch	Shell,	Peabody,	BP,	and	ConocoPhillips	—	is	equivalent	to	the	
water	flowing	over	Niagara	Falls	for	18	years.6	To	quote	UCS:	“Think	about	that.”	

	
Union	of	Concerned	Scientists.	

What	are	such	losses	worth	to	injured	parties,	who	should	pay,	and	will	the	fossil	fuel	industry	be	
held	accountable	for	any	proportion	of	damages?	

Carroll	Muffett,	President	of	the	Center	for	International	Environmental	Law,	commented	that:	
“Like	the	Carbon	Majors	analysis	that	it	builds	on,	this	report	demonstrates	the	growing	precision	with	
which	major	carbon	producers’	responsibility	for	climate	change	and	climate	impacts	can	be	quantified,	
allocated,	and,	ultimately,	litigated.	Government	investigators	and	private	attorneys	around	the	world	will	
be	parsing	these	findings	carefully.	Investors	and	decision-makers	would	be	well-advised	to	do	the	same.”	

Industry	action	and	reaction	
The	oil	and	gas	industry,	the	coal	industry,	and	related	trade	associations	have	spent	decades	
deceiving	the	public	and	policymakers	about	climate	science	for	the	purpose	of	perpetuating	the	
profitability	of	the	carbon	economy	without	restraint.	Standard	corporate	behavior	in	the	face	of	
concerns	over	products	such	as	lead,	asbestos,	DDT,	tobacco,	and	carbon	(Oreskes	&	Conway	2010).	

																																																								
4	These	are	preliminary	calculations	of	estimated	land	loss	attributed	to	emissions	traced	to	major	carbon	producers	as	
discussed	above.	I	base	the	calculations	on	a	database	of	global	land	inundation	from	a	projected	1-meter	sea	level	rise,	
90-meter	resolution	of	coastlines,	and	scaled	down	to	the	2.38-cm	SLR	in	Ekwurzel	et	al.	paper	for	1980-2010.	In	the	
CIESIN	database,	global	SLR	of	1	m	equates	to	421,174	km2	of	inundated	land	(Center	for	International	Earth	Science	
Information	Network,	viewed	Oct	2017),	and	1	mm	equates	to	421	km2,	assuming	that	the	slope	of	inundated	lands	is	
equal	to	the	slope	of	projected	SLR.	See	Table	3	for	SLR	attributed	to	each	major	carbon	producer,	1980-2010.	Any	errors	
of	interpretation	or	use	of	the	CIESIN	data	is	the	author’s.	The	CIESIN	model	also	has	uncertainties;	see	Mondal	&	Tatem.	
5	Other	sources	estimate	the	world’s	shorelines	at	1.6	million	km	at	the	resolution	required	to	discern	bays,	islets,	and	
fjords	—	in	other	words,	real-world	coastlines.	For	example,	Norway’s	“official”	coastline	is	25,148	km,	but	higher	
resolution	imaging	shows	83,281	km	(CIA	2016),	and	new	research	puts	it	at	101,400	km	(Klinkenborg,	2013).	
6	Wikipedia	cites	an	average	flow	rate	of	2,400	m3/s,	which	equals	an	annual	flow	of	74.8	billion	m3	=	74.8	km3,	and	1,347	
km3	over	18	years.	The	six	cited	companies	total	3.88	mm	of	SLR	from	1980-2010,	which	converts	(362	km3/mm	SLR)	to	
1,404	km3.		Source:	https://en.wikipedia.org/wiki/Niagara_Falls.	See	also	https://en.wikipedia.org/wiki/Niagara_River	
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Companies	shifted	strategy	once	public	acceptance,	based	on	corporate	disinformation,	had	taken	
root	that	science	was	too	uncertain	for	legislative	action	on	climate.	The	public	remains	deeply	
confused	to	this	day,	though	improving	(Leiserowitz	et	al.).	Conservatives	and	climate	deniers	are	
quick	to	raise	the	spectre	of	the	costs	and	employment	consequences	of	climate	action,	regardless	
of	the	evidence	that	tackling	climate	change	grows	the	economy	and	employment.	
Most,	if	not	all,	oil	and	gas	companies	measure,	mitigate,	and	report	on	emissions	of	CO2	and	
methane	in	annual	sustainability	reports	and	to	third	parties	such	as	GRI	or	CDP.	Most	companies	
have	made	significant	progress	in	reducing	direct	and	indirect	operational	emissions	(WRI	Scope	1	
and	Scope	2	sources)	over	the	last	decade	or	two	Fig.	7a),	although	few	have	reduced	the	carbon	
intensity	of	their	supply	chains	(Fig.	7b)	(Heede,	forthcoming)	—	much	less	emissions	from	carbon	
resources	extracted,	refined,	and	delivered	to	consumers	worldwide	as	discussed	above	(Fig.	2	&	8).	

	 Figure	7a:	Operational	emissions	(scope	1	+	2)	 Fig.	7b:	carbon	intensities,	kgCO2/boe	

	 	

A	more	threatening	reaction	is	to	harass	research,	scientific,	and	advocacy	organizations,	either	
indirectly	(through	Breitbart	News	or	other	climate	denial	bloggers)	or	directly,	with	subpoenas.	
Climate	Accountability	Institute,	me	personally,	and	a	number	of	our	colleagues	and	funders	have	
been	harassed	by	investigations	and	subpoenas	from	the	U.S.	House	of	Representatives	(Committee	
on	Science,	Space,	and	Technology)	by	Chairman	Lamar	Smith,	a	proud	climate	denier	(Smith	2017:	
“we	are	seeing	beneficial	changes	to	the	earth's	geography”)	and	a	profligate	issuer	of	subpoenas,	as	
well	as	subpoenas	from	ExxonMobil.	Discretion	prevents	me	from	elaborating	here,	except	to	say	
that	the	subpoenas	relate	to	the	investigation	by	New	York	AG	Schneiderman	and	Mass	AG	Healey	
of	ExxonMobil	for	potential	consumer	and	investor	fraud	(Gillis	&	Krauss	2015,	Schwartz	2016a).	
Mr.	Smith,	for	his	part,	was	investigating	our	alleged	coordinated	attempt	to	“deprive	companies,	
non-profit	organizations,	and	scientists	of	their	First	Amendment	rights	and	ability	to	fund	and	
conduct	scientific	research	free	intimidation	and	threats	of	prosecution.”	Not	the	First	Amendment	
Rights	of	research	scientists	and	advocacy	organizations,	mind	you,	but	ExxonMobil’s.	
Most	oil	and	gas	and	coal	companies	do	invest	in	low-	and	non-carbon	energy	sources	and	other	
forms	of	mitigation	—	but	for	most	it	is	a	miniscule	percentage	of	capital	expenditures	(typically	
<1-2%),	and	few	companies	are	investing	seriously	in	carbon	capture	and	storage.	Moreover,	most	
major	oil	&	gas	companies	project	dramatic	overshoot	of	global	CO2	emissions	in	the	decades	ahead	
(ExxonMobil,	BP,	Royal	Dutch	Shell;	see	Frumhoff	et	al.	2015,	and	Carbon	Tracker	2014).	Figure	8	
shows	emission	pathways	for	four	“representative	concentration	pathways”	—	RCP	2.6,	4.5,	6.0,	
and	8.5	of	IPCC	scenarios	—	of	which	RCP	2.6	is	considered	close	to	the	pathway	for	global	warming	
guardrail	of	≤2°C.	The	figure	shows	the	overshoot	forecasts	of	major	oil	&	gas	companies,	which	are	
investing	heavily	(>$700	billion	per	year)	in	new	resources	and	reserves,	while	claiming	(without	
foundation,	in	my	view,	see	Heede	&	Oreskes	2016)	that	meeting	growing	demand	for	carbon	fuels	
is	justified	to	alleviate	energy	poverty.	The	implicit	threat	is	that	the	companies	aim	to	continue	to	
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profit	from	maximizing	production	over	several	decades,	relying	on	the	continuance	of	policies	
inadequate	to	curtail	carbon	emissions	in	line	with	the	2°C	guardrail,	much	less	1.5°C.		

Figure	8:	global	pathways	and	industry	forecasting	of	emissions.	

	
Frumhoff	et	al.	2015.	

Science-based	targets	for	oil,	natural	gas,	and	coal	companies	
If	we	are	to	achieve	global	reductions	in	energy-related	CO2	and	methane	emissions	that	meet	the	
objectives	of	the	Paris	Accord,	then	it	is	incumbent,	in	this	observer’s	opinion,	on	industry	to	take	
the	lead,	not	simply	wait	for	political	leaders	to	make	the	needed	policy	initiatives.	The	current	set	
of	policy	initiatives	are	inadequate	to	the	task	(Germanwatch	2017,	Rogelj	et	al.	2016),	particularly	
in	the	United	States	(where	the	Trump	Administration’s	deplorable	policies	are	intended	to	increase	
fossil	fuel	production,	consumption,	and	exports),	Canada,	Japan,	Russia,	China,	and	Australia.	It	is	
time	for	the	carbon	companies	to	assert	leadership	rather	than	the	passive	do-nothing	attitude	they	
have	been	profitably	hiding	behind	for	decades.	
Leading	oil	&	gas	companies	are	beginning	to	see	the	writing	on	the	wall	that	aligning	production	
and	investment	with	science-based	targets	is	a	question	of	responsiveness	to	investor	concerns,	
and	to	regulators	and	litigators,	and	perhaps	even	an	existential	inquiry	for	how	to	survive	in	the	
21st	Century.	Progressive	companies	go	a	good	deal	further	in	orienting	their	strategies	to	prosper	
under	severe	climate	restraints.	I	rank	Statoil,	Total	SA,	Shell,	and	BP	as	the	most	visionary	in	this	
regard	and	that	support	the	transition	with	significant	investment	in	a	shift	to	natural	gas	(many	
companies	are	doing	this;	net	benefits	depend	on	CH4	leakage),	reducing	operational	emissions,	
mitigation,	carbon	capture	and	storage,	and,	most	importantly,	low-	or	zero-carbon	alternatives.	
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We	analyzed	the	reserves	and	investment	options	for	one	oil	&	gas	company	in	order	to	understand	
its	carbon	intensity	and	emission	pathway	out	to	2050	(Faria	et	al.	2016;	Figure	9).	

Figure	9:	O&G	company	carbon	intensity	pathway	for	meeting	science-based	target	of	≤2	°C	

	
Faria,	Griffin,	&	Heede,	2016.	

Similar	analyses	will	increasingly	be	conducted	by	progressive	oil	&	gas	companies	and	by	Climate	
Accountability	Institute	and	our	colleagues.	The	initial	focus	is	likely	to	be	on	measures	to	reduce	
operational	(scope	1	&	2)	sources	that	align	company	emissions	with	the	2°C	pathway	(or	less);	
product	emissions	will	also	need	to	be	accounted	for	as	companies	learn	to	aim	higher.	

Legal	implications	
The	scientific	contributions	toward	the	attribution	of	responsibility	for	the	emissions	traceable	to	
major	carbon	producers	since	1854	(based	on	Heede	2014)	and	the	recent	attribution	of	climate	
impacts	—	most	visibly	and	viscerally	with	respect	to	sea	level	rise	—	implicates	the	fossil	fuel	
industry	in	causing	significant	and	growing	damages	to	life	and	property	(Frank,	2017).	The	legal	
pressure	is	sure	to	mount,	and	we	already	see	the	first	cases	emerge	in	Germany	(RWE;	Collyns	
2015	The	Guardian,	Schwartz	2016b	New	York	Times),	and	most	recently	in	complaints	filed	against	
twenty	carbon	majors	by	Marin	County,	San	Mateo	County,	and	Imperial	Beach	in	California	in	July	
of	this	year	(Sher	Edling	Law;	see	Westervelt	2017,	Rosenfeld	2017),	and	by	City	of	San	Francisco	
and	City	of	Oakland	in	September	(Hagens	Berman	Law;	see	InsideCimate	News).	

Individual	companies	are	challenged	by	investigations	of	consumer	and	investor	fraud	and	of	
human	rights	violations.	New	York	Attorney	General	Eric	Schneiderman	and	Massachusetts	AG	
Maura	Healey	launched	an	investigation	of	ExxonMobil	in	2015	(Gillis	&	Krauss,	2015,	New	York	
Times);	the	Philippines	Commission	on	Human	Rights	launched	an	investigation	of	human	rights	
violations	by	40	major	oil,	gas,	and	coal	companies	(Howard,	2016,	The	Guardian).		

More	cases	are	sure	to	arise	seeking	compensation	or	injunctive	relief	for	fossil	fuel	companies’	
contribution	to	climate	change	and	to	climate	damages.	University	endowments,	investors,	and	
retirement	fund	managers	will	continue	to	challenge	the	business	plans	of	fossil	fuel	companies	and	
trade	associations	for	perpetuating	high	levels	of	oil,	gas,	and	coal	production	without	sufficient	
concern	for	global	climate	impacts,	and	to	divest	from	carbon	companies,	as	will	lenders,	insurers,	
and	underwriters.	Investors	and	lenders	are	increasingly	aware	of	the	risk	of	potential	stranded	
assets.	Policy	makers	may	act	to	eliminate	perverse	and	market-distorting	fossil	fuel	subsidies	and	
the	additional	carbon	resources	tipped	from	uneconomic	to	recoverable	by	virtue	of	the	subsidies	
(Erickson	et	al.),	and	address	the	enormous	misallocation	of	capital	and	environmental	damages	
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from	carbon	subsidies	(Coady	et	al.,	Nucitelli).	Political	campaign	contributions	by	fossil	fuel	
companies	may	be	curtailed	(unlikely).	Industry	funding	of	climate	denial	and	deception	campaigns	
(Brulle,	UCS	2015),	false	advertising	(Supran	&	Oreskes),	naming	climate	science	“fake	news”	
(Davenport	&	Lipton),	and	the	like	will	flag.	Society	will	fight	back	(Klein	2014,	McKibben	2016).	

Whither	accountability?	
Considerable	benefits	have	accrued	to	these	major	carbon	producers,	and	to	their	individual	and	
institutional	investors	and	state	sponsors.	Given	this,	it	seems	reasonable	to	argue	that	they	have	an	
ethical	obligation	to	help	address	climate	destabilization	(Gardiner	2011,	Shue	2017).	Moreover,	
many	of	these	entities	—	both	state-	and	investor-owned	—	possess	the	financial	resources	and	
technical	capabilities	to	develop	and	contribute	to	climate	change	mitigation,	adaptation,	recovery,	
and	remedy	for	a	world	in	peril.		

These	companies	have	helped	advance	societies	and	provided	power	and	comfort	to	civilization.	
The	consequences	of	emitting	increasing	amounts	of	carbon	dioxide	from	the	use	of	fossil	fuels	
were	not	sufficiently	appreciated	until,	say,	1980	—	whereupon	it	became	incumbent	on	the	fossil	
fuel	industry	to	lead	the	conversation	and	help	resolve	the	dilemma	of	how	to	cope	with	climate	
change.	This	the	industry	largely	failed	to	do.	The	companies	have	contributed	the	lion’s	share	of	
global	CO2	emissions,	and	they	now	have	a	moral	—	and	perhaps	legal	—	obligation	to	invest	in	
fossil	emission	reduction	and	alternatives,	as	well	as	to	contribute	to	adaptation	costs,	and	lead	the	
way	in	aligning	the	world	economy	toward	a	lower	carbon	future.	

Peter	Frumhoff,	co-author	and	UCS	director	of	science	and	policy,	points	out	that	“taxpayers,	
including	those	living	in	vulnerable	coastal	communities,	should	not	alone	have	to	pay	the	high	
costs	of	these	companies'	irresponsible	decisions.”	(See	the	excellent	op-ed	by	Frumhoff	&	Allen.)	

Henry	Shue,	University	of	Oxford,	Dept.	of	Politics	and	International	Relations,	said	in	his	deeply	
insightful	Commentary	to	our	paper	that:	

“Investor-owned	companies	have	long	understood	the	harm	of	their	products,	yet	carried	out	a	decades-
long	campaign	to	sow	doubts	about	those	harms	in	order	to	ensure	fossil	fuels	would	remain	central	to	
global	energy	production.	Companies	knowingly	violated	the	most	basic	moral	principle	of	'do	no	harm,'	
and	now	they	must	remedy	the	harm	they	caused.”	

In	closing,	I	can	say	it	no	better	than	the	editors	of	The	Guardian	did	in	September	as	Hurricane	
Irma	was	barreling	toward	Florida:	

“Fossil-fuel	companies	should	be	held	accountable	for	the	effects	of	climate	change.	Legal	warfare	has	a	
two-fold	aim:	to	overhaul	transgressors’	business	models	so	that	they	are	in	line	with	the	global	commit-
ment	to	phase	out	fossil	fuels	and	limit	temperature	rises	to	1.5°C;	and	to	get	them	to	pay	for	damages	
resulting	from	global	warming.	Climate	litigation	is	the	inevitable	result	of	a	failure	of	two	decades	of	
talks.	But	it	is	also	an	important	way	of	reframing	the	climate	crisis	as	a	human	rights	emergency.”	

	

~~~•~~~	
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